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FOREWORD 
The Department of Agricultural Economics and Rural Sociology of 
The Ohio State University entered into subject contract on July 1, 1969, 
to analyze the interrelationship at the farm level between capital for-
mation, technological change, and growth of agricultural output in 
selected developing countries. The project is designed for a period 
of five years. The present report covers project activities under this 
contract for the period July 1, 1971 to January 1, 1972. 
The project has two primary objectives: (1) investigate and 
describe capital formation and utilization at the farm level, including 
the impact of technological change on farm capital requirements and the 
capital formation process, and (2) evaluate the implications and impact 
of selected agricultural policies designed to stimulate capital formation. 
New field work has been undertaken in Brazil with early emphasis 
on the key areas of technology (fertilizer and mechanization), agricul-
tural credit and pricing policy. Work is now being initiated in the 
areas of agricultural infrastructure (input firms), sociological aspects 
of technological change, and the dynamics of capital formation and growth 
in the agricultural sector. 
Operationally, work under the project has proceeded in several 
stages. The great heterogeniety among farms in developing agriculture, 
especially apparent in the Brazil experience, led to the need for a 
strong and wide spread data base from which to investigate the many aspects 
related to agricultural policy and capital formation. Substantial dif-
ferences among farms in size of operation, use of technology, tenure, 
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enterprise combinations and resource-.endowment, dictate different growth 
paths. The first two years, therefore, were largely devoted to the 
design and buildup of a farm level data base representative of major 
types of farming regions and development processes in Southern Brazil. 
over 1700 intensive farm level interviews in a four state area have 
been undertaken during this period and together with 954 interviews 
from previous studies (1965) form the initial data base for the project. 
Additional data gathering has been conducted with input firms (258) and 
field research is currently underway to study sociological aspects of 
technological change. Field research activities are carried out jointly 
with local universities and research institutes. 
The second stage involves a series of analytical studies, under-
taken concurrently with the establishment of the research data base. 
These studies have initially focused on agricultural credit, fertilizer, 
mechanization and the capital formation process. 
The third stage of work, includes the development of aggregate or 
sector analysis. The design and buildup of a representative data base 
and specific analytical studies serve as the foundations for under-
. 
standing the basic resource situations and development processes in a 
region. The sector model analysis allows a more explicit consideration 
of the potential impact of policy alternatives on capital formation and 
growth. A model has been developed for the wheat and cattle region of 
Southern Brazil. 
Future plans include (1) an expansion of the data base to other 
areas of Brazil, (2) continued analysis of existing data, (3) further 
development of the sector model, (4) extension of research results to 
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serve as an input to decision maki~~' and (5) continued maintainance of 
the data base. 
Project activities were initiated in Brazil in November of 1969 
in cooperation with the USAID Mission to Brazil, the Central Bank of 
Brazil, and two Brazilian universities. An initial field research 
effort was completed in January and February of 1970. Additional 
research in cooperation with bvo other Brazilian universities was completed 
in July of 1970 and July 1971. Sup7lementary rural infrastructure stu-
dies were undertaken early in 1971. The first fieldwork on sociological 
variables was initiated in November 1971. 
The four universities are: the Federal University of Rio Grande 
do Sul, in Porto Alegre in the state of Rio Grande do Sul; the Federal 
University of Santa Catarina, in Florianopolis in the state of Santa 
catarina; the University of Sao Paulo, at Piracicaba in the state of 
Sao Paulo; and the Federal University of Vicosa, at Vicosa in the state 
of Minas Gerais. Discussions are underway which could lead to additional 
farm surveys in other ?arts of Brazil and with other institutions. 
Several individual studies using the data have been completed, 
and others are in various stages of analysis. Progress statements on 
each are included as part of this re:1ort. A publication series entitled 
"Research Notes" was initiated last year. Since July 1, four research 
notes were written making a total of twelve published in the series. A 
list of titles is included with this report and copies are available 
upon request. Those notes especially relevant in Brazil are translated 
into Portuguese and over 400 copies of each are distributed to leading 
public and private institutions. 
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Discussions have been held wi~:: members of the USAID Mission in 
Brazil regarding additional means of bringing research results to the 
attention of local decision-makers. One opportunity presented itself 
in conjunction with planning for PROTERRA, a Brazilian program of 
agrarian reform. Preparations are now underway with the Ministry of 
Agriculture to hold a seminar in which project results would be pre-
sented and discussed with representatives of Brazilian institutions and 
the USAID Mission. 
FIELD WORK IH.BRAZIL 
The contract conducted field interviewing in four southern and central 
states of Brazil during the period January l, 1970 to January 1, 1972. A 
brief description of this effort follows. 
Data Collection 
Rio Grande do Sul 
Field interviewing in the state of Rio Grande do Sul in conjunction with 
the Federal University of Rio Grande do Sul has been carried out in two steps. 
In January and February of 1970, a total of 370 farm-level interviews were 
conducted in the three counties of Lajeado, Carazinho, and Nao-Me-Toque. 
Two of the areas, carazinho and Lajeado, had been interviewed previously in 
1965. Many of the farmers interviewed in 1965 were re-interviewed in 1970. 
The data from the 370 farms has been used in various studies already completed 
and others currently underway. A preliminary report of over 100 pages was 
prepared in Portuguese and distributed in December of 1970. 
In July, 1970, 171 farmers were interviewed in the municipio of Sao Borja 
located on the western border of the state adjacent to Argentina. This 
municipio has been profoundly influenced by governmental policies which have 
rapidly stimulated wheat and soybean production. The objective for the inter-
viewing was to obtain data on the transformations occurring at the farm level 
because of the shift from traditional cattle raising to mechanized, highly 
capital extensive wheat growing. 
Descriptive reports of this field work have been prepared in Portuguese 
and distributed to Brazilian institutions. Individual studies using the data 
have been completed at OSU and the Federal University, and others are in 
various stages of analysis. 
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During February, 1971, a secon4.stage of data collection was 
undertaken in these same municipios. This stage had the principal 
objective of identifying the extent to which increased wheat production 
had stimulated transformations in input and product markets in rural 
conmunities. Fifty-five interviews were conducted with agronomists, 
bankers, mayors, and input and product dealers and a reaearch note was 
written based on the results. 
Through these interviews at both the farm and rural conmunity 
level, some preliminary conclusions have been obtained indicating the 
extent to which Brazilian policies have stimulated wheat production 
with conc01I111ittant effects on the non-farm economy. Some important 
limitations and resulting problems have also been identified. 
A further extension of research on wheat was undertaken in 
December, 1971 with the interviewing of key geneticists and other 
scientists doing agronomic experimentation in Rio Grande do Sul to 
improve wheat productivity. The objectives are to identify key factors 
limiting productivity increases, and- antici~ate possible economic 
returns from research leading to improved varieties and grm~ing 
technology. Productivity increases appear essential if present price 
supports are reduced. 
Santa catarina 
Field interviewing in the state of Santa Catarina was conducted 
in January and February of 1970. A total of 370 farm-level interviews 
were obtained in three municipios. Again, as in Rio Grande do Sul, 
farmers in the two municipios of Concordia and Timbo had been inter-
viewed in 1965 and were reinterviewed in 1970. In the third municipio, 
Turvo, interviews were conducted for the first time. Turvo is charac-
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terized by rice and corn productiorf~and has recently undergone a shift 
to mechanization on many fanns in the area. Some aspects of the analysis 
are completed and reported in individual studies. 
Sao Paulo 
• Farm interviews have been undertaken in Sao Paulo in conjunction 
with the Department of Applied Social Sciences, Agricultural School 
''Luiz de Queiroz", University of Sao Paulo on three separate occasions. 
In July, 1970 interviews were conducted on 383 farms in ten municipios 
in the Ribeirao Preto area located in the northern part of the state. 
This is an important agricultural region producing coffee, sugar-cane, 
annual crops, dairy and beef cattle. 'nle municipios were selected on 
the basis of concentration in the production of these conmodities. Farm-
ers specializing in these conmodities were randomly selected for interviewing. 
A second stage of data collection was undertaken in this same region 
in December 1970. Over 60 interviews were conducted with mayors, agrono-
mists, statistical agents and fertilizer dealers to obtain general back-
ground information about the region, and data on fertilizer use and 
distribution. 
A third stage of research in Ribeirao Preto involved interviewing 
143 marketing firms for a study which will examine the relationship 
between capital formation on farms, and the development of marketing 
facilities at the community level. An attempt will be ma.de to test the 
importance of linkages between producing and marketing sectors, and 
marketing policies in explaining farm-level capital formation. These 
data are on cards and tabulation will soon be initiated. 
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The fourth stage of survey wo_i;k in the region was initiated in 
October, 1971. A team of Brazilian and OSU sociologists began reinter-
viewing the same farmers to obtain data on sociological variables related 
to capital formation. Other interviews will be conducted with members 
of the general population and local decision-makers. Of special interest 
will be sociological factors such as structural differentiation, conmunity 
solidarity, and power structure. It is expected that this survey will 
be completed in March, 1972. 
Another survey was conducted in a second geographic region of the 
state in July, 1971. One hundred and fifty farmers were interviewed in 
the municipios of Itapetininga and Guaira. This region was selected 
because its backwardness and poverty offer a sharp contrast to 
Ribeirao Preto, and data were available in ESALQ from interviews on 
some of the farms in 1965/66, thereby offering an opportunity to study 
farm-level changes over time. These data are on cards and analysis 
has begun. 
A preliminary report on the ~ibeirao Preto survey has been prepared 
and is being distributed in Brazil. A number of individual studies using 
the data have been completed at OSU and ESALQ, and others are in various 
stages of analysis. 
Minas Gerais 
The fourth major focus of field work during 1970 was located in 
the state of Minas Gerais where 2 77 farm- leve 1 interviews were conducted 
in collaboration with the Institute of Rural Economics, Federal Univer-
sity of Vicosa. Three general areas were included in this field work: 
the first was the municipio of Muriae, located in the mountainous 
eastern region known as Zona da Mata; the second was in Capinopolis, 
one of the most mechanized regions of the state; the third was Uberaba, 
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a cattle raising area located almost directly north of the area in 
Sao Paulo where cattle growers were interviewed. The latter two 
municipios are in the Minas Triangle, the richest area of the state 
where topography and farm size facilitate higher levels of mechaniza-
tion than found elsewhere. The Zona da Mata is one of the old coffee 
growing areas which has been depressed because of a coffee decline during 
the last decade. Farms are small and production is largely subsistence. 
An opportunity may exist for studying farm decapitalization in this 
region, rather than capital formation. 
Other In-Country Activities 
In the second annual project report covering the period July 1, 
1970 to June 30, 1971, the results of a progress report to the USAID 
Mission in Brazil were given in considerable detail. The main concerns 
raised at that time involved appropriate means for dissemination of 
research results, and changes in mission priorities which should be 
continually studied for their implication on project activities. A 
number of specific items mentioned at that time have been acted upon, 
and new developments have been reviewed through correspondence and 
discussions with mission personnel. Major highlights of this continuing 
dialogue are reported below. 
Reporting Research Results 
Research Notes were the primary means of distributing research 
results prior to July 1971. Subsequently, a number of individual 
studies were completed at OSU and Brazilian universities. Copies of 
these have been and are being distributed in draft and final form, and 
a special attempt has been made through letters and discussions to call 
attention to the Ministry of Agriculture and the USAID Mission those 
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results which have most important implications for Brazilian agricultural 
policy. 
An excellent opportunity for bringing research to bear on policy 
making was afforded by the Brazilian government announcement of PROTERRA, 
a fund created to support agrarian reform in Northeast Brazil. The 
Ministry of Agriculture was authorized to develop alternatives for 
major portions of the ~rogram, and it requested USAID assistance in 
planning. Dr. Norman Rask was invited by the mission to go to Brazil 
as a consultant on agricultural credit and production subsidies as 
complementary policy instruments to PROTERRA. He was joined in North-
east Brazil by Richard L. Meyer, of the OSU staff in Brazil, and 
Fernando C. Peres of the Ministry of Agriculture for an on-site eval-
uation and preparation of reconunendations to the mission. 
Previous research work in Brazil by the Capital Formation Project 
provided valuable background information for the PROTERRA evaluation 
and report. For example, preliminary analysis of farm interviews 
conducted during the previous year and a half in southern Brazil raised 
questions about the ability of these same policy instruments to signi-
ficantly stimulate further development on affected farms. It appeared 
that a technological barrier was inhibiting intensification in the usage 
of modern inputs such as fertilizer. Furthermore, in spite of high 
returns from using such inputs on ~mall farms, the policy instruments 
appeared to have been selective in favor of medium and large farmers. 
Credit policies and procedures were identified as possible reasons 
explaining lack of credit use by small farmers, and therefore limited 
use of modern inputs. 
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From these results, it was inferred that such a situation might 
also exist in the Northeast. This background served as a framework to 
study the potential value of selected policy instruments in the North-
east agriculture. Although data are extremely scarce and fragmentary, 
preliminary indications suggested that lack of knowledge about produc-
tion possibilities and technological alternatives coupled with structural 
problems would likely reduce the effectiveness of credit and price 
subsidies in stimulating agricultural growth and modernization. In 
this regard, the situation of the Northeast as compared to Southern 
Brazil may be sufficiently disadvantageous to suggest that such policies 
if applied in the Northeast would have a disproportionately smaller 
impact than realized in the south. 
Based on these conclusions, three general recommendations were 
made in a re~ort to the Minister of Agriculture, his staff, and the 
mission: 
1. Establish in the Northeast an jntegrated production technology 
research program including fundamental research in the areas of soil 
chemistry and fertility, plant genetics and disease, and soil and 
water management. In later stages of development, an associated action 
component might be included to disseminate results and speed adoption 
of recommended practices. 
2. Streamline and simplify the credit system so it can operate 
more efficiently and judiciously for the general purpose of stimulating 
and facilitating growth in the agricultural sector. 
3. Gradually reduce the sugar subsidy price and production quotas 
to allow a more rational allocation of production resources. A sector 
study might prove useful in determining the paths of changes and pro-
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blems expected to be encountered as···this policy change encourages 
modifications in enterprise organization. 
The paper resulting from this study was translated in draft form 
and distributed to the Central Bank and Finance Ministry. A later 
version was distributed as part of the Research Note series. (No. 11) 
In addition to these means of distributing results, during the 
last several months periodic discussions have been held with the mission 
and Ministry of Agriculture concerning the organization of a seminar for 
representatives of important Brazilian public and private institutions. 
Agreement was just obtained that the Ministry would sponsor such a 
meeting, and a tentative date has been set for the end of February, 
1972. The program is designed ~o present and promote discussion on the 
implications of project results showing the farm-level impact of Brazilian 
credit, fertilizer, mechanization and wheat policies. 
Further Research in Brazil 
The Mission has been consistently interested in having the Project 
conduct farm-level research in Northeast Brazil. This results from the 
USAID priority toward the region and the Jack of good information on 
which to base USAID and Brazilian policy. In an attempt to respond to 
this interest, OSU staff visited the region in November, 1970, but as 
was reported in the second annual report, it was not possible to iden-
tify specific development programs which could be studied within the 
framework of existing project emphasis. A second problem was the lack 
of a local institution with capacity to assist project staff in conducting 
a farm level survey. 
I 
In July 1971, Richard Meyer went to the Northeast to visit with 
the staff of the School of Agronomy of the University of Ceara regard-
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ing joint sponsorship of a survey. This appeared to be a possibility 
since the institution was beginning a Master's degree program in agri-
cultural economics. The general conclusion of that staff was that they 
were not yet in a position to finally react to the initiative, but the 
possibilities did not appear good because of the large number of commit-
ments already assumed with local institutions such as the Bank of the 
Northeast. However, the matter was left open, and Meyer offered to 
return to participate in a research seminar being planned for the students 
in January or February 1972. The Recife office of the Mission was informed 
of the situation. To date no response has been received from the university. 
During January of 1972 the 'Mission again brought up the matter 
suggesting that the Federal University of Pernambuco was about to 
receive authorization to begin an M.S. program in Economic Development, 
and might be in a position to assist with a field survey. This possibil-
ity can be investigated once authorization for the course is finally 
received. 
As reported in the previous report, the Mission was interested in 
having project personnel maintain contact lrith the Ministry of Agriculture 
and its planning and policy-making section (SUPLAN). The first contact 
was made by R~sk and Meyer in November, 1970 and since then Dale Adams, 
David Francis, Don Larson, Rask and Meyer have all visited SUPLAN in 
Brasilia to discuss its research program. All of the project research 
results have been distributed to SUPLAN, and it was one of the sectionh 
staff members that participated in the PROTER.RA study mentioned earlier 
in this report. Several Brazilians who participated in capital formation 
surveys and used the data for the M.S. theses have been hired to work in 
SUPLAN. 
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In December, 1~71, Francisco-Vera, the head of one of SUPLAN's 
divisions, visited the Department of Agricultural Economics and Rural 
Sociology, The Ohio State University, to discuss ways in which the 
project, or the derartment through other means, couid be of assistance 
to their research. A major toric of discussion was how OSU with its 
established perfonnance in conducting farm suiveys could assist in 
continuing to bring farm-level data to bear on decision-making. 
Another area was staff training in Brazil and the States. It is 
expected that these discussions will be continued with the Ministry 
and the Mission in conjunction with participation in the seminar. 
Sununa.ry and Future Plans 
The field work conducted by the project in Brazil has resulted in 
the following primary data: 
Farm interview·s: 
Rio Grande do Sul 
Planalto M.edio 
Sao Borja 
Santa Catarina 
Sao Paulo 
Ribeirao Preto 
Itapetininga 
Minas Gerais 
370 
171 
370. 
383 
150 
277 
1721 
Non-farm infrastructure and marketing interviews: 
Rio Grande do Sul 
Sao Paulo 
55 
203 
258 
The sociological survey currently being conducted in Sao Paulo is planned 
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for 600 interviews. 
Several individual studies uslng this data have already been 
completed and others are in various stages of analysis and write-up. 
Some aspects of the data have been thoroughly analyzed but others have 
not yet been adequately explored. Therefore, at this stage in the plan-
ned duration of the project, it is necessary to carefully evaluate 
possibilities for additional field work in relation to opportunities 
to fully utilize the large amount of ~rimary data already in hand. 
Discussions in Brazil and Ohio durin~ the next few weeks will determine 
the extent to which additional resources should be assigned to fielchV"Ork 
versus data analysis. 
Unless the February seminar and other discussions reveal a need 
for research on some new topics, it is expected that the analytical 
studies conducted by the project will continue to be concentrated in 
the areas of farm mechanization, and fertilizer and credit use. Special 
emphasis will continue on the two comnodit:ies of cattle and wheat. 
These issues continue to be high priority ones in Brazilian 
policies and programs; therefore the project is working with relevant 
topics. Agricultural development and grmrt:h in northern and northeastern 
Brazil is affected more by policies stimulating expansion into new 
geographic regions; investment: in basic infrastructure like markets, 
roads, and irrigation; and structural modifications. These types of 
changes are not as consistent: with the present project orientation. 
Personnel Assignments 
SOLON GUERRERO -- Graduate Associate 
Mr. Guerrero arrived in Brazil in September, 1971 to begin a six 
month study of the sociological aspects of capital formation. 
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HAGOP KAYAYAN -- Graduate Associate 
Mr. Kayayan arrived in Brazil in October, 1971 to cooperate with 
Mr. Guerrero with special emphasis on ethnic background and its relation 
to capital formation. 
DAVID FRANCIS Assistant Professor 
Dr. Francis, professor of Development Sociology, spent two months 
of 1971 in Brazil to assist in the organization and beginning stages of 
the studies concerned with the sociological aspects of capital formation. 
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INSTITU£IONAL LINKAGES AND USE OF DATA 
The research strategy regarding relationships with Brazilian insti-
tutions as reported in the second annual report, has continued unchanged 
during the last six months. All surveys are conducted in conjunction 
with Brazilians and under the auspices of local institutions. Question-
naires, methodology, and survey designs are all developed with their 
participation and students are trained to do the interviewing. Copies 
of questionnaires and data cards are retained by the cooperating insti-
tutions. 
Brazilian faculty and students are making increasing use of the 
data in their research. Two M.S. students in Sao Paulo recently completed 
their theses using data from the Ribeirao Preto survey. Five others are 
in various stages of data analysis or write up. Four of these seven 
are being advised by OSU staff members in residence at the institution. 
A Ph.D. student from Minnesota currently in Brazil collecting data for 
his thesis may use some of the Rib~irao Preto information. One professor 
expects to use the Itapetininga data for a credit study. Five M.S. stu-
dents in Rio Grande do Sul have initiated theses with data collected 
from one of the surveys conducted in that state. The faculty in Minas 
Gerais are anticipating that approximately five students in the new M.S. 
class will use project data. A Purdue Ph.D. student that helped collect 
the Minas Gerais data is using part of it for his thesis. 
The results of this research continue to be distributed in the 
form of Research Notes and leading educational and research institutions 
receive copies of these. Preliminary drafts of theses dealing with the 
economics of fertilizer use were used by members of the Agricultural Econo-
mics Institute in Sao Paulo for a meeting held on stimulating fertilizer 
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use. As mentioned above, the PROTERRA study and seminar planned for 
February are other means of reporting to Brazilian entities and the 
mission. 
On a number of occasions, project personnel have consulted with 
various organizations planning surveys and research on issues related 
to the project. Copies of project questionnaires have been distributed 
to serve as guides for other research, and suggestions have been made 
for instruments developed by other persons. 
In addition to the PROTERRA study, Richard Meyer was invited by 
the Mission and the Ministry of Agriculture to attend two discussions 
on alternative agrarian reform strategies. On another occasion, he 
was invited to participate in a seminar to discuss research priorities 
for the Agricultural Economics Institute in Sao Paulo. 
ON-CAMPUS ACTIVITIES 
Project activities in the Department of Agricultural Economics 
Rural Sociology at The Ohio State University have concentrated on data 
analysis. Research studies, utilizing the data collected in Brazil 
during 1970 and 1971 have continued. Several of the early projects have 
been completed during this reporting period and new projects have been 
initiated. Plans are being completed for an extension of project 
activities to include field studies in India during the fourth year 
of the project. Each of these activities is reported below. 
A Research Program in India 
During the six months' period covered by this report, project 
personnel have continued to explore the possibility of extending pro-
ject activities to a second country, India. 
-15-
A detailed proposal was prepared and has been discussed with 
AID/Washington personnel (Coutu, Jensen, Witt, Blume) and with Richard 
Newberg, AID/India. 
The proposal was developed with the assistance of Dr. S. S. Johl, 
Chairman of the Department of Economics and Sociology at Punjab Agricul-
tural University. The proposal calls for a collaborative research pro-
ject to be undertaken jointly by faculty at OSU and faculty at PAU. 
In January 1972, Dr. Johl returned to India where he plans to 
discuss the proposal with Punjab Agricultural University officials and 
with their approval submit it to ICAR in India. (See proposal dated 
December, 1971) 
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REPORTS ON COMPLETED RESEARCH PROJECTS 
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PROJECT NO. 1 
TITLE: "An Economic Analysis of Fertilizer Utilization in Brazil" 
STATUS: Research and Dissertation completed 
PUBLICATIONS : 
Research Notes 
No. 1, Nelson, William c., Fertilizer - Brazil, 1970 
No. 2, Nelson, William c. , Credit & Fertilizer - Brazil 
December, 1970. 
No. 3, Nelson, William c. , Fertilizer Marketing - Brazil 
January, 1971 
Dissertation 
William C. Nelson, "An Economic Analysis of Fertilizer 
Utilization in Brazil", 1971. 
PRINCIPLE I~TIGATORS: William C. Nelson and Dale W Adams 
PROG~S REPORT: 
The major objective of this research was to determine the economic 
factors which influence farm operators in their decision to use fertili-
zer in Southern Brazil. The specific factors analyzed were: (1) the 
economic environment which includes product and input prices; credit 
availability and interest rates, and liquidity levels; (2) the infra-
structure which consists of credit facilities, dealer services and 
extension services; and (3) the management levels as measured by exper-
ience, education, social interaction and adoption of improved practices. 
Secondary objectives were to detert11ine the crop response to fertilizer 
and optimum levels of fertilization, and to relate the consumption of 
fertilizer to capital formation on the farm. 
This study was based on 173 of 383 fann interviews which were 
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carried out in July, 1970. The interviewing was done in the municipios 
of Guaira, Jardinopolis and Sales de Oliveira (annual crops), Sertaozinho 
and Pontal (sugar cane), Altinopolis and Batatais (coffee), and Barretos 
and Columbia (beef cattle). All municipios are located in the region of 
Ribeirao Preto in the extreme northeastern portion of Sao Paulo. 
Research findings indicate a widespread utilization of chemical 
fertilizers on annual crops during the 1969/70 agricultural year when 
97 percent of the sample farmers applied fertilizers. However, only 45 
percent of the farmers analyzed their soils, only 60 percent applied 
lime, and rate of fertilizer application was less than 50 percent of 
the recommended rates. 
A most interesting result of the research was the generally low 
returns to nitrogen use among the farms studied. Even the low levels 
of nitrogen applied appeared to have little positive impact on output. 
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PROJECT NO. 4 
TITLE: "Alternative Enterprise Combinations under Various Price Policies 
on Wheat and Cattle Farms in Southern Brazil" 
STATUS: Initial phase completed - followup work continuing as part of 
wheat study 
COMPLETION DATE: July, 1971 
PUBLICATIONS: 
Engler, Joaquim J. de C., I. J. Singh, "Production Response to 
Technological and Price ~anges: A Study of Wheat and cattle 
Farming in Southern Brazil," The Ohio State University, 
Occasional Paper No. 33, June, 1971 
Engler, Joaquim J. de c., "Alternative Enterprise Combinations under 
Various Price Policies on Wheat and Cattle Farms in Southern 
Brazil," Ph.D. Thes"j..s, Department of Agricultural Economics 
and Rural Sociology, the Ohio State University, 1971. 
PRINCIPLE INVESTIGATORS: Joaquim J. de C. Engler and John H. Sitterley 
The purpose of this study was to analyze the impact of various price 
policies on the production of wheat and competing farm outputs in Southern 
Brazil. This was done explicitly wirh the help of a prograuming model that 
included alternative production technologies and was formulated to simulate 
the impact of varying prices and resource availabilities. 
The importance of such a study is twofold. First, the region under 
consideration is among the few areas in the world that have seen a tremen-
dous increase in total agricultural productive capacity (i.e. agricultural 
capital fonnation) and th~ resultant increases in total output and produc-
tivity. This has come about through rapid mechanization, changes in 
cropping patterns, and increases in the use of non-farm inputs such as 
fertilizers, seeds and credit. Second, and the greater topical importance 
of the study lies in the need to analyze the impact of these new technologies 
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in the context of the Brazilian program to increase self-sufficiency in 
wheat. The program initiated in 1962/63 centers around a govermaent policy 
to purchase wheat at a fixed price assured to stimulate production and 
stabilize the market for wheat. As wheat production has become relatively 
profitable, farmers have shifted out of the traditional extensive livestock 
enterprises to the intensive cultivation of wheat. 
In view of the increased availability and adoption of new technologies, 
and the apparent goal of the Brazilian governments to reduce real domestic 
wheat prices in the long run, the relevant policy questions that this 
study attempted to answer included: 
What would be the impact on production, resource use and adoption of 
new technologies of: 
1) Clianges in the domestic'price of wheat? 
2) Changes in the relative price of other outputs, particularly beef? 
3) Changes in the interest rates on credit for modern inputs? 
The main conclusions of the study are: 
1) At 1969/70 support prices (approximately $110. per metric ton) 
an intensive double cropping pattern with wheat followed by 
soybeans is the most profitable· and it can be expected that at 
these price levels a transition fJDm extensive livestock produc-
tion to intensive double cropping will continue, at current levels 
of productivity. 
2) A reduction in the domestic support price of wheat to the world 
price level will make it unprofitable for both current wheat 
producers in the short run and current and potential wheat producers 
in the long run to produce wheat. 
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3) Although wheat prices can be reduced between 35-40% in 
the short run and between 15-20% in the lon~ run without 
affecting the production of wheat, such chan~es would sub-
stantially reduce the net returns per hectare and the 
farm incomes of current and potential wheat producers. 
4) Unless beef productivity is raised by conversion to 
improved pasture it cannot compete successfully with a 
wheat-soybean double cropping system, even when support 
prices decline. In the case of productivity increases 
a regional transition from extensive livestock production 
to production with improved wint~r and summer pasture 
can be expected. 
5) Increasing the relative price of beef without increasin~ 
beef yields would require increases in the ran~e of 
250-3007. before beef becomes a competitive enterprise. 
Such price increases would require a domestic price support 
program several times as costly as the current wheat p~ogram. 
6) Total demand for working capital and.credit is insensitive 
to short run changes in wheat prices, but the demand declines 
somewhat in the long run. 
7) Tile internal rate of return suggests that credit is a sub-
stantially underpriced resource, and interest rates could 
be raised substantially without affecting the present 
rate of borrowing. 
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Further Research 
The following items should be included in an agenda for further 
research: 
1) The possibility of reducing the wheat support prices 
and the substitution of livestock production on improved 
pasture should be more fully investigated. These alter-
natives should include the investigation of export 
possibilities of Brazilian beef to earn foreign exchange to 
import total Brazilian wheat requirements. 
2) Since it is evident that at c'urrent levels of productivitv 
domestic wheat prices cannot be substantially reduced 
and still maintain production, the feasibility of increasinr 
wheat yields should be investigated. 
3) Since the current analysis is for a representative farm 
siz~ and since the farm ~ize issue is of some importance 
in Southern Brazil the analysis could be extended to include 
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PROJECT W. 8 
TITLE: "capital Formation on Small-to-medium sized Farms in Southern 
Brazil, 1965-1969" 
STATUS: Research and M.S. Thesis completed 
PUBLICATIONS: 
Research Notes 
No. 5 - Adams, Dale W, and Joseph L. Tommy, Credit - Brazil, 
April, 1971. 
No. 8 - Adams, Dale W, William Simpson and Joseph Tonny, Credit -
Brazil, June, 1971. 
Thesis 
Tommy, Joseph Lissa, "Credit Use and capital Formation on Small to 
Medium Sized Farms in Southern Brazil, 1965-1969 11 
PRINCIPLE INVESTIGATORS: Joseph Tonmty and Dale Adams 
PROGRESS REPORT: 
The main objective of this study was to document the capital base and 
credit use of a sample of small-to-medium sized farms in Southern Brazil 
from 1965 to 1969. The study was based on 289 fann interviews done in 
1965 and 1969. All farms were located in the states of Rio Grande do Sul 
and Santa catarina. 
The research focused mainly on documenting changes in credit use 
among these farmers over the 1965 to 1969 period. The analysis showed 
that the substantial increase in institutional agricultural credit in Brazil 
has apparently gone to a rather narrow group of farmers, mainly those who 
had been receiving significant amounts of credit in 1965. Only very modest 
amounts of capital was being formed on those units which did not use 
agricultural credit. 
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PROJECT NO. 13 
TITLE: '~nput Productivity and Productivity Change of the Crop Enterprise 
in Southern Brazil" 
STATUS: Study Completed. Manuscript in preparation 
TENTATIVE COMPLETION DATE: July 1, 1972 
PUBL !CATIONS: 
Steitieh, Akram Mustafa, "An Analysis of Input Productivity and 
Productivity Change on Crop Enterprise in Southern 
Brazil," Ph.D. Thesis, Department of Agricultural Econ-
omics and Rural Sociology, the Ohio State University, 1971. 
PRINCIPLE INVm>TIGATORS: Akram Steitieh and Fm.ncis Walker 
PROJECT 1'1>. 16 
TITLE: "Analysis of Factors Associated with Variations in Land and Labor 
Productivity in Southern Brazil!' 
STATUS: Manuscript in draft form. 
TENTATIVE COMPLETION DATE: July, 1972 
PUBLICATIONS: 
Barranda, Nelson A., "Analysis of Factors Associated with Variation 
in Land and Labor Productivity in Southern Brazil," M.S. 
Thesis, Department of Agricultural Economics and Rural 
Sociology, the Ohio State University, 1970. 
PRINCIPLE INVESTIGATORS: Nelson A. Barranda and Bernard L. Erven 
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PROGRESS REPORTS ON CONTINUIN:; 
RESEARCli PROJECTS 
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PROJECT NO. 2 
TITLE: "Economics of Agricultural Mechanization in Southern Brazil" 
STATUS: data analysis 
TENTATIVE COMPLETION DATE: M.ay, 19 7 2 
PUBLICATIONS : 
Stitzlein, John, Agricultural Mechanization - Southern Brazil, 
Research Note #4 - the Ohio State University, March, 1971 
Souza, Eli de Moraes, John Stitzlein, et. al., ''Formacao de capital 
e Mudancas Tecnologicas ao Nivel de &npresas Rurais --
Lajeado, Carazinho, e Nao-Me-Toque - RS," Relatorio Descritivo 
(Preliminary report), 1970, IEPE/UFRGS, Porto Alegre. 
Souza, Eli de Moraes, John Stitzlein, et.al., ''Formacao de capital 
e Mudancas Techologicas ao Nivel de Empresas Rurais --
Sao Borja - RS," ;Relatorio Descritivo (Preliminary report), 
1970, IEPE/UFRGS, Porto Alegre. 
PRINCIPLE INVESTIGATORS: John Stitzlein and Norman Rask 
PROGRESS REPORT: 
The objective of the study is to assess some of the socio-economic 
consequences that appear to be assoc~ated with agricultural mechanization 
in developing countries. Specifically, the analysis is directed toward (1) labor 
utilization, (2) land productivity, (3)· labor productivity, and (4) pro-
duction efficiency. 
Farm survey data from four municipios (counties) in southern Brazil 
provide the primary basis for the analysis. The observations are divided 
according to tractor ownership, and depict or characterize three general 
but somewhat different situations. The first is one wherein mechanization 
has been accompanied by size increases in family farms generally engaged 
in both crop and livestock production; in the second, enterprise change 
has been the predominant modification coupled with mechanization as tracts 
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of grazing land are brought into crop production; and in the third, neither 
a change in farm enterprise nor size appears to accompany the adoption 
of mechanization on smalle~partially-irrigated farms producing crops 
and livestock. 
After comparing land, labor, capital inputs and productivity 
measures for the subsamples within each of the situations, covariance 
analysis is employed to examine the differences between the mechanized 
and non-mechanized observations. Regression analysis is then used to 
measure the influence of annual machine cost in the mechanized and non-
mechanized groups. Annual ma.chine cost is a composite variable consisting 
of depreciation, fuel, parts ana net machine rental. 
In brief, the analysis indicates machinery need not replace labor. 
Only in the first situation does mechanization have a significant nega-
tive influence on labor. The influence is positive in the second, and 
is not significant in the third. Incurring higher per hectare machine 
costs would increase employment significantly on the non-mechanized 
farms of the first situation and the mechanized farms of the second. No 
significance was noted in the other four groups. 
Mechanized farms have levels of land and labor productivity much 
superior to the non-mechanized farms in the first two situations. In 
the no change (third) situation, the difference is much smaller. Profits 
would be increased substantially by incurring additional ma.chine costs 
on the non-mechanized farms in the first and third situations and on 
the mechanized farms in the second. The mechanized farmers in the ~ 
change and no change (first and third) situations would find it profit-
able to reduce their ma.chine costs slightly and although it is not 
entirely clear, it appears the non-mechanized farmers in the second situ-
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ation would increase their profits'1:ry applying additional amounts of 
this input. 
While the mechanized farms are more efficient (as measured by 
non-land costs/total production) than the non-mechanized farms in the 
size change situation, the difference is not significant in the other 
two situations. The efficiency of the non-mechanized in the size change 
situation would increase if larger machine costs were incurred, but the 
opposite would occur for the mechanized in this and the no change situation. 
PROJECT W. 3 
Tm.E: ''Brazil's Program for Increased Self-sufficiency in Wheat" 
STATUS: Some aspects have been analyzed and reported in preliminary form, 
others are being studied, and additional data was recently collected. 
TENTATIVE COMPLETION DATE: January, 1973 
PUBLICATIONS 
Meyer, Richard L., and Donald Larson, 'nrazil 1s Program for Increasing 
Wheat Production - The Ohio State University Research Note 
No. 7, May, 1971. 
PRINCIPLE INVESTIGATORS: Norman Rask, Richard Meyer, and Joaquim Engler 
PROGRESS REPORT: 
In 1962 and 1963, Brazil began initiating a set of policy instruments 
and programs designed to stimulate domestic wheat production in order to 
reduce its reliance on foreign supplies. The outcome has been a large 
increase in production, especially in recent years, and the country has 
now reached a point of producing over 50 percent of domestic consumption. 
Individual farms have undergone a series of transformations as farmers 
initiated and specialized in wheat growing. C011111Unity-level infrastruc-
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ture has expanded as agri-businesses responded to the increased demand 
for inputs and services, and the public sector attempted to provide 
associated public services. Entire municipios in four or five years 
have been transformed from quiet pastoral activities to the bustle 
associated with wheat farming. 
The key to this growth has been the creation of an assured wheat 
market with subsidized domestic prices. This direct price subsidy and 
other programs such as subsidized credit have constituted a substantial 
capital transfer from the non-agricultural to the agricultural sectors. 
Brazil's experience with wheat is an interesting case study for 
analysis for several reasons. First, it is a successful example of how 
manipulation of price and credit policies has stimulated a rapid expan-
sion in output of a specific commodity. In the process, farmers have 
rapidly adopted new technology in the form of purchased inputs, fer-
tilizer, and mechanization. The speed of adoption has been so rapid 
as to create readily identifiable.secondary effects such as the amount 
and variety of inputs and services provided in rural conmunities. 
Secondly, these policies have resulted in an effective intersectoral 
capital flow which merits evaluation both in terms of the benefits 
derived and applicability to other situations and conmodities. Finally, 
this is a domestic program lacking any kind of direct foreign assistance 
and, therefore, may have implications for other developing countries. 
This study is part of a team effort and includes the input of 
other individual studies (such as Project No. 4) and serves as a mechan-
ism to initiate others (such as Project No. 5). A central consideration 
will be the on-farm capital formation and transformation process that 
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has accompanied the farm-level response to the wheat program incentives. 
A regional recursive progranming model, a price sensitivity study of 
wheat and beef, and a non-fann rural infrastructure are all comple-
mentary activities. A basic overview will trace the evaluation of the 
wheat program; describe the salient factors contributing to its success; 
identify and quantify, when possible, the most important direct and 
indirect program costs; and measure the effects on farms, agri-businesses, 
and rural conmunities. An additional phase is now being planned to test 
the possibility of productivity increases through genetic and other 
agronomic research. 
In response to the wheat program, significant farm-level capital 
formation and transformations Have occurred. 
In the most extreme transformation situation (from extensive live-
stock grazing to intensive crop farming) very dramatic investment and 
output changes have occurred. A direct comparison of land being used 
for livestock production with other land under wheat production shows 
a one-third increase in on-farm investment and a sixteen fold increase 
in operating expenses for the wheat land. Further, hired labor increased 
three times and levels of output show a nine fold increase. 
Several non-farm transfonnations have also occurred in farm input 
and product markets with related effects on rural co111I1Unities. As 
reported in Research Note No. 7, these include: 
1. The total number of input and product dealers has expanded, 
sales have rapidly increased, and services have increased. 
2. These changes have benefited farmers by providing a good 
supply of farm inputs close at hand. 
3. Technical advice provided by dealers has stimulated adoption 
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of new inputs, thereby contributing to agricultural modernization 
and making possible the tremendous growth in agricultural produc-
tion experienced in the municipios studied. 
4. Rural comnunities have felt the effects of increased farm out-
put and expansion in farm input suppliers through creation of 
employment opportunities; investment in land, buildings, equipment, 
and inventories by these dealers; and expenditure of cash operating 
expenses in the local economy. A secondary effect of this economic 
activity has been a marked increase in motor vehicle sales. 
The conclusions and implications of Project No. 4 have provided the 
basic information for the wheat. and beef price sensitivity analysis. (page 19) 
This research has demonstrated the productivity problem of Brazil-
ian wheat production. With high soybean prices and rising beef prices, 
there is increasing competition for resources to dedicate to wheat raising. 
The problem is compounded by a decline in wheat yields in 1970/71 of 10 
to 20 percent. It appears that productivity increases are necessary to 
maintain high levels of wheat production even if wheat prices are 
. 
supported at high levels. 
For this reason, another phase of the project was initiated in 
December, 1971 with the interviewing of key geneticists and other agro-
nomic scientists conducting research which is hoped to eventually increase 
productivity. The objectives of these interviews were to identify the 
principal factors inhibiting productivity increases, project the probable 
production system associated with future wheat varieties, and estimate 
potential costs and returns from developing improved varieties. 
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PROJECT ?«>. 5 
TITLE: "A Recursive Linear Programming Model of Agricultural Development 
in Southern Brazil" 
STATUS: Model Improvement, Analysis and Policy Applications 
TENTATIVE COMPLETION DATE: June, 1972 
PUBLICATIONS: 
C. Y. Ahn, "A Recursive Programming Model of Agricultural Development 
with Farm Size Decomposition: A case Study of Southern 
Brazil," the Ohio State University, Occasional Paper No. 44 
November, 1971. 
I. J. Singh and c. Y. Ahn, "Capital-Labor Substitution in Brazilian 
Agriculture," a study for the International Bank for 
Reconstruction and Development (forthcoming). 
PRINCIPLE INVESTIGATORS: I. J. Singh and C. Y. Ahn 
PROORESS REPORT: 
The purpose and methodology of this study have already been outlined 
in a previous report (Second Annual Report, July, 1971). Since then there 
has been substantial progress in the study, and preliminary model results 
are available and have been reported-(see Ahn, c. Y., op. cit.). The dynamic 
results covering the decade 1960-1970 for the wheat growing regions of 
Rio Grande do Sul, have been most encouraging. The model was useful in 
explaining the process of regional transformation from range livestock to 
crop farming in the region with particular emphasis on farm size differences 
and technological change. The time paths of regional resource use, investment 
patterns, factor productivities, factor proportions, and capital and credit 
use were predicted by farm size and the model proved most useful in explain-
ing: 
a) The path of regional development in the dynamic context of adjustment 
to technological change, factor endowments, economic incentives and 
policy parameters. 
b) The differential development paths of different farm sizes given 
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different initial factor endowments but the ~ economic enviromnent, 
and policies. 
c) The impact of intra-fanu competition for regional resources 
(especially credit) on regional development. 
The regional model is now being used to analyze the impact of changing 
factor prices and factor endowments upon long-run and short-run capital-
labor substitution in the region through the use of parametric program:ning. 
Comparitive dynamic results for three selected years (1960, 1965, and 1970) 
are now being analyzed and will be reported in February 1972 (see Singh and 
Ahn op. cit.). This is one of the policy applications of the current model. 
An additional application involves the simulation of the model for 
different credit parameters (credit availability and interest rates) in 
order to evaluate the role of credit in regional development. The computer 
work for this is complete and analysis of the results is in progress. 
Future work involves: 
a) Model improvements to incorporate seasonality in more detail, 
b) Use of the model for evaluating alternative product and 
factor pricing policies, 
c) A more detailed analysis of yield technologies, 
d) Model projections forthe 1970-80 p~riod, and 
e) Projections under alternative policy devices using the 
improved model for 1970-80 period. 
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PROJECT NO. 6 
TITLE: "An Analysis of capital Fonnation Patterns of Farms in Southern 
Brazil" 
STATUS: Preliminary data analysis 
TENTATIVE COO'LETION DATE: July, 1972 
PUBLICATIONS: None 
PRINCIPLE IN'nSTIGATORS: Roger L. Baur and Norman Rask 
PROGRESS REPORT: 
The basic objective of this study is to determine and describe the 
process of capital formation at the farm level in Southern Brazil. The 
specific objectives are: 
1) to identify and determine the relative importance of 
various factors that are significantly important in the cap-
ital formation process on various types of farms by using 
an appropriate measure(s) of capital formation, 
2) to identify the sequential steps in which these signifi-
cant factors were acquired during the process of capital 
formation, 
3) to identify differences in the sequential pattern of 
acquisition among various types of fanns, and 
4) to identify various determinants that influence the 
capital formation process. 
Analysis of the data obtained from 728 interviewed farmers in the 
states of Rio Grande do Sul and Santa Catarina is underway to determine 
the important factors in the capital formation process. Preliminary 
analysis shows that current operating expenses, machinery investment 
and livestock investments are all important in explaining increases in 
productive capacity, a measure of capital formation. 
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Subsequent analysis will determine the pattern in which these fac-
tors were acquired and what variables influence the pattern. 
PR.OJECX ?«>. 7 
TITLE: "Small Farmer Credit Use in Southern Brazil - 1965-1971" 
S'.tATUS: Data analysis underway 
TENTATIVE CCllPLETION DATE: July, 1972 
PUBLICATIONS: 
Research Notes 
No. 12 • "small Farmer Credit in Brazil", November, 1971. 
PRINCIPLE INVESTIGATORS: Gerald Nehman and Dale Adams 
PROGRJ!SS REPORT: 
The objective of this study is to analyze the relative success of 
low-income farmers in gaining access to institutional agricultural credit 
programs in southern Brazil. One hundred and fifty farmers were inter-
-
viewed during July, 1971 in the municipios of Itapetininga and Guaira, 
Sao Paulo. All data are now on cards and data verification is complete • 
. 
The data were checked for errors of arithmetic, logic and onmission. 
This was accomplished using the computer facilities of ESALQ. The 
progranming was performed by Gerald Nehman and the programs will be 
made available for future use at ESALQ. 
The distribution of the sampled farms is shown in Table 1. One can 
see that almost 50% of the sample consists of farms of 20 hectares or 
less. These farms are mostly low-income and traditional in terms of 
agricultural practices and crops raised. Agricultural production is 
mostly faaily consumption oriented (e.g. beans, eggs, milk, and chickens) 
and, in fact, a large proportion is consumed in the household. 
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Table 1. Distribution of Farms and Loans by Farm Size 
Land Area F a r m s Lo a n s Value of Loans (Cruzeiros) 
(hectares) Nt.nnber % of % with Number % of Total Ave. value % of Total 
0-10 
11-20 
21-50 
51-100 
101-200 
Over 200 
Total 
Sample Loans Total per loan value 
32 21.3 25.0 8 13.8 2,466 308 0.6 
38 25.3 42.1 16 27.6 15,947 997 4.2 
40 26.7 40.0 16 27.6 28,618 1, 789 7.5 
17 11.3 23.5 4 6.9 24,600 6,150 6.5 
13 8.7 53.8 7 12.1 44,560 6,366 11. 7 
10 6.7 70.0 7 12.0 265,070 37,867 69.5 
150 100.0 38.7 58 100.0 381,261 6,573 100.0 
Of most interest to this study is the relationship between the 
use of subsidized agricultural credit and economic efficiency criteria 
of farm firms. It has been suggested in the literature that some small 
farms are underutilizing agricultural 'credit while large farms either 
do not use credit as efficiently as smaller ones or use it to invest 
outside of agriculture. 
In this sample 39 percent of the farmers had at least one loan in 
force: 75 percent of these were ~ubsidized through banks. The loans 
were fairly well distributed over the full size range of farms. In 
terms of value, however, farms up to 20 hectares received only 4.8'7.. 
of the total amount lent, while they represented 46.6% of the farms in 
the sample. Farms over 200 hectares represented 6.7% of the sample and 
received 69.5% of the funds lent. 
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Data analysis will try to show·if this highly skewed distribution 
of loaned funds is justifiable on the basis of resource allocation 
criteria. The effect of the agricultural credit programs on income 
distribution will also be examined using time series data. These two 
issues are discussed in Research Note No. 12. 
PROJECT NO. 9 
TITLE: ''Capital Accumulation at the Farm Level, Sao Paulo, Brazil" 
STATUS: Final stages of data analysis and interpretation. Writing up 
the results. 
TENTATIVE COMPLETION DATE: March, 19 72 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: Ivan Garcia and Kelso Wessel 
PROGRESS REPORT: 
The project is focusing on the form and extent of capital buildup 
on farms in the Sao Paulo region. Of primary interest is an analysis of 
whether capital formation is occurring among all economic classes and 
types of farms and if so is it occurring in the same form and rank. 
Analysis is being made by stratifying the 383 farms into five types 
of farming: 
1) Cash annual crop - more than 50% of cultivable land in cotton, 
rice, corn or soybeans 
2) Perennial crop - more than 50% of cultivable land in coffee 
or sugar cane 
3) General crops - more than 50% of cultivable land in other crops 
4) Cattle - more than 50% of income from livestock 
5) cattle and crops - none of the above hold 
Following this, each of the above types of farming is being divided 
into small, medium and large holdings. The analysis of different forms of 
capital formation is being based on this 3 X 5 matrix. 
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PROJECT ID. 10 
TITLE: ''rhe Degree of Readiness for Innovative Adoption Among Farmers 
in Southern Brazil" 
STATUS: Preparation for statistical analysis 
TENTATIVE COMPLETION DATE: SUllltler, 1972 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: Demissie G. Michael and David Francis 
PROORESS REPORT: 
Objectives: 
1. To document as background material in four municipios, two each 
in the states of Rio Grande do S~l and Santa catarina (1965). 
the nature of the farms: size, type 
personal data of farmers: age, education, family size, 
aspiration, innovativeness and cotllllUnication behavior, 
and other socioeconomic features 
structural factors: agricultural services, coumunity organ-
ization, infrastructures, credit and price policies, etc. 
2. To separate farmers and farm groups on the basis of the variables 
listed above, assess the degree of their readiness for different innovations, 
and predict their innovative behavior and adoption rate of relevant farm 
practices. 
3. To compare the changes that have occurred in the rate and 
patterns of adoption of farm technology between the years of 1965 and 1969. 
check the results of the prediction with the 1969 data 
identification and categorization of basic characteristics of 
adopter groups 
-- identify factors responsible for explaining the rate of 
adoption and the differences noted. 
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-- measure the consequences and secondary effects of earlier 
(1965 and before) adoptions. 
4. To analyze the interrelationship at the farm level between the 
adoption of farm innovations, capital formation and the growth of farm 
output. 
PROJECT m. 11 
TITLE: "A Comparative Study for Predicting Adoption of New Ideas and 
Practices Among Farmers in Brazil" 
STATUS: Currently in process of finalizing project proposal 
TENrATIVE C~LETION DATE: June, 1972 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: James L. Gingerich and David G. Fmncis 
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PROJECT m. 12 
Tr.rLE: "An Examination of Sociological Variables Related to C&pital 
Formation in a Brazilian Situation" 
STATUS: Data gathering 
TENTATIVE COMPLETION DATE: Fall, 1972 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: Solon J. Guerrero and David G. Francis 
PROGRESS REPORT: 
This study was planned to investigate the relationships between 
sociological variables and capital formation. The investigators arrived 
at ESALQ on September 20, 1971. 
A questionnaire was deve~oped and discussed with Dr. Jose Molina, 
Dr. Maria Ignez Guerra Molina, Dr. Oriowaldo Queda and Dr. Raphaela 
C&rrozo Scardua. The questionnaire was extensively revised based on 
the suggestions provided by the above mentioned professors. 
It was decided to initiate the interviewing in the municipio of 
Barretos, since excellent rapport had already been established with 
the local extension agents by the members of the economic study team. 
Interviewers were recruited with the aid of local extension 
service personnel. They included advanced high school students and 
students from a nearby university. With the aid of several professors 
from ESALQ, eight interviewers from a total group of sixteen were selected 
and trained. 
The research will include the following categories of interviews: 
Farmers interviewed in the previous economics study - 383 
Random sample from the general population - 190 
Local leaders in each municipio 
-41-
For reasons of farmer movement out of the municipios, or lack 
of addresses, it is expected that about 50 of these interv~ews w1.ll 
not be completed. 
Interviewing began on November 9 in Barretos. All eight inter-
viewers did not participate full-time in the work because of school 
examinations. By the end of December, all the interviewers will be 
able to participate in the work full-time. By December 31, the follow-
ing interviews had been completed: 
Municipio 
Barretos 
Colombia 
Guaira 
Total 
Farmers 
34 
7 
35 
76 
Random Sample 
33 
5 
20 
58 
Leaders 
9 .. 76 
1 = 13 
0 = 55 
10 • 144 
This total of 144 completed interviews represents 24i of the total 
number of questionnaires to be administered. 
For the municipios of Barretos, Colombia and Guaira, interviewers 
have operated out of Barretos because of housing facilities, support 
of the extension service (which serves the same municipios) and the 
need for the interviewers to go to school in the evening. 
The study will continue in the data collection phase until the 
60o+ interviews have been gathered. After completion of the farmer and 
random S811ple questionnaires additional emphasis will be placed on 
obtaining information from local leaders. These will include officials 
of cooperatives, rural syndicates, usinas, cultural associations and 
other local organizations. It is anticipated that the data collection 
phase of the study will be completed by March 31, 1972. 
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PROJECT NO. 14 
TITLE: "ConslDllption - Investment Behavior and Savings Potential 
in Rural Areas of Brazil 1965-1969." 
STATUS: Data analysis (see Project No. 21) 
TENTATIVE COMPLETION DATE: December, 1972 
PUBLICATIONS: 
Rask, Norman, and E. Wayne Denney, Rural Savings - Brazil, 
Research Note No. 6, The Ohio State University, 
October, 1971. 
Denney, E. Wayne, "An Analysis of Income, Comsumption, and 
Savings Potential at the Farm Level in Southern Brazil." 
M.S. Thesis, Department of Agricultural Economics and 
Rural Sociology, The Ohio State University, 1970. 
PRINCIPLE INVESTIGATORS: Nonnan Rask and E. Wayne Denney 
PROGRESS REPORT: 
The main purpose of this study is to investigate the savings potential 
being generated on selected farms in Southern Brazil. The central hypothesis 
is that the introduction of new and profitable technologies has dramatically 
changed the savings-investment picture on farms in Southern Brazil. With 
an expected lag in consumption response, the increased income generated 
from the employment of new technology can serve as a pool of surplus cap-
ital to fuel further expansion in the productive capacity of agriculture. 
The specific objectives are: 
1) To determine the functional relationship between consumption 
and income for farms of various sizes, 
2) to describe the investment patterns of farms at different 
income levels, and 
3) to measure the potential for rural savings both internal 
and external to the farm. 
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The data is drawn from twL sets of fann-levcl surveys carried O• t 
in severnl f~nning regions of So :iern Br~zil. This area ~.s experienced• 
revolution in the use of many fonns of modern technology dJ.dng the past 
decade. The £am-level data was collected for the calendar ye~rs 1965 and 
1969 in the southern two states of Rio Grande do Sul and Santa c~tar1na. 
Approximately 1/3 of the observotions arP from the same farms in both time 
periods. ~nalysis of 821 farm records from the 1965 datn is completed. 
PROJECT NO. 15 
TTrLE: Rural capital Formation, state of Rajasthan, India 
STATUS: Data Analysis 
TENTATIVE COMPLETION DATE: January, 1973 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: J. c. Kalla and Norman Rask 
PROGRESS REPORT: 
With the progress of the new seed-fertilizer revolution in some areas 
of India and Pakistan, the problem of finding sufficient capital resource& 
for apreading the revolution over a sufficiently large part of the agricul-
tural sector has acquired additional importance. The production, distribution 
and application of the new inputs -- seeds, chemical fertilizers, pesticides, 
irrigation facilities, better tools, etc. ·- requires massive new investments. 
The governments in South Asia have been taxing agriculture lightly and spend-
ing about a quarter of their total developmental expenditure directly, and 
a lot more indirectly, on the agricultural sector. But they cannot be 
expected to allocate much more for agriculture without impairing the pros-
pects of balanced growth. Therefore, additional resources for agricultural 
investment must be generated and mobilized within and from the agricultural 
sector itself. But the knowledge of the saving-investment behavior of tradi-
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tional and innovating peasants is extremely inadequate. The study is a 
modest beginning to fill this critical gap in knowledge about an increasingly 
important problem. 
The study concerns a cross-section study of of saving and investment 
behavior of peasant units in the Rajasthan region of India. A sample of 
150 farmers from three villages was surveyed in great detail, to develop 
alternative measures of saving-investr.tent, income and consumption, ~nd to 
identify the important causal relationships between these variables. 
The results of the study will be used to investigate the current contro-
versies in the literature about the fvllowinr, items: minor land and irri-
gation improvements which do not s~rvive more than one year; the imputation 
of the cost of investment with family labor; and the break-up of expenditure 
on family tr~nsport and construction into comsumption and investment in a 
situation where the same vehicle or cvnstruction is used partly for bot~ 
purposes. 
Special attention will be given to the identification of dynamic 
changes in the structure of investment which follow increases in income due 
to new technology. Suggestions about poiicy measures required to encourage 
desirable changes will follow: 
These hypotheses suggested by the available literature will be tested 
in the study: 
1) That the average saving prope.nsities of farmers are not abnormally 
low in comparison with non-fanners in similar income brackets. 
2) That the availability of new, highly profitable technical inputs 
brings out additional saving potential. (Implicitly this means that incoae1 
generated in traditional agriculture had been low not because savings rates 
were low but because savings were embodied in technically inefficient forma.) 
3) Institutional facilities to channel rural savings into productive 
forms are urgently needed. 
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PROJECT NO. 17 
TITLE: ''The capital Formation, Growth and Development of Local 
Marketing Firms in a Modernizing Agriculture: the 
Ribeirao Preto region of Sao Paulo 
STATUS: Field work completed 
TENTATIVE COMPLETION DATE: December, 1972 
PUBL !CATIONS : none 
PRINCIPLE INVESTIGATOR: Donald Larson 
PROORESS REPORT: 
The general objective of this study is to examine the relation-
ship between capital formation and modernization on farms and the 
development of marketing facili'ties at the cotllllUnity level. More 
specifically these objectives are: (1) To describe and analyze the 
marketing system in a rapidly developing agricultural region, (2) To 
identify the historical development of the marketing system in that 
same region, (3) To study the importance of linkages between producing 
and marketing sectors in affecting the rate and type of farm capital 
formation, and (4) To evaluate the impact of selected government pol-
icies upon the development of the marketing system. 
The Brazilian government in recent years has developed a set of 
policies and programs designed to modernize and increase productivity 
of its agricultural sector. These policies, mainly credit subsidies 
and price supports, have fomented a rapid modernization of the agri-
cultural sector. Farms have increased their production, and use of 
non-farm inputs such as fertilizers, machinery, seeds and pesticides. 
This modernization has created new opportunities for product and input 
marketing firms in the coumunity. The impact of this agricultural 
modernization process upon capital formation and growth of marketir~ 
firms is the subject of this investigation. 
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The Ribeirao Preto region of Sao Paulo was selected for this study 
because of its highly diversified and rapidly modernizing agricultural 
sector, and because 383 farm level interviews were completed in ten 
municipios of that region in July of 1970. Interviews with 143 mar-
keting firms were completed in September in the same municipios. The 
questionnaires have been revised and the data punched on l»M cards. 
Data tabulation will begin shortly. 
PROJECT ID. 18 
TrrLE: "Comparative Farm Returns of Beef Production Systems" 
STATUS: First stage of data analysis underway at ESALQ, Sao Paulo 
TENTATIVE COMPLETION DATE: April, 1972 for first stage 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: Leda Rilho Perroco and Richard L. Meyer 
PROGRESS REPORT: 
Brazil's cattle population is fourth largest in the world, yet 
the slaughter rate is considerably less than other major beef producing 
countries. Various programs have been employed to try to improve out-
dated production techniques. Both the World Bank and International 
Development Bank have made loans to Brazil to finance investments on 
cattle farms. In spite of these efforts, increases in beef production 
are generally obtained from increased herd size rather than higher yield 
coefficients. 
This first stage of research using Sao Paulo survey data is part 
of a larger project to study the returns of cattle production. It is 
expected that the low returns from cattle compared to other farm enter-
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prises, and low returns from improved technology will largely explain 
the low levels of production technology currently employed. Subsequent 
stages of analysis will test these hypotheses using data from surveys 
conducted in Rio Grande do Sul and Minas Gerais. 
PROJECT NO. 19 
TITLE: "Credit Use and Farm Mechanization in Sao Paulo" 
STATUS: Data analysis underway at ESALQ, Sao Paulo 
TENTATIVE COMPLETION DATE: May, 19 72 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: Tonan Kudo and Richard L. Meyer 
PROGRESS REPORT: 
Brazilian agricultural credit policy during the last 6-8 years 
has included highly subsidized loans for acquisition of, first, imported 
farm machinery, and later, domestically produced equipment. The result 
has been a rapid expansion in total credit used for such purchases, an 
increase in domestic manufacture of farm equipment, and an expansion 
in mechanization of cultural practices for many crops. Current agricul-
tural policy calls for maintenance of such credit facilities and a con-
tinued rapid expansion of agricultural mechanization. A specific goal 
is to increase the numbers of tractors in operation from a level of 
80,000 in 1969 to 120,000 in 1973. 
Although such a policy may have contributed to an increase in 
output and farm income on affected farms, it may have distorted resource 
combinations and stimulated mechanization beyond economically optimum 
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levels. If true, this conclusion has obvious economic and social impli-
cations for a country with an under-employed labor force. The objective 
of this project is to test this issue with data from a set of farms 
included in the Ribeirao Preto survey in Sao Paulo which have rapidly 
increased their ownership of tractors in the last several years. 
Preliminary analysis of the data demonstrates the rapid recent 
increase in mechanization. The 383 farms included in the sample owned 
almost 500 tractors of which 300 were purchased after 1964, and 45 
percent of those in the agricultural year 1969/70. There is also a 
close relationship between the use of institutional credit and acquisi-
tion of tractors and other types of farm mechanization. 
PROJECT ?I>. 20 
TITLE: ''Analysis of the Process of Farm Investment in Sao Paulo" 
STATUS: Preliminary stages of data analys:is undetway at F.SALQ, Sao Paulo 
TENTATIVE COMPLETION DATE: .June, 1972 
PUBLICATIONS: none 
PRINCIPLE INVESTIGATORS: Roberto .Jose Moreira and Richard L. Meyer 
PRDG~S REPORT: 
The private investment rate of an economy is an important variable 
in determining future growth and qevelopment. Investment on farms is 
determined by the level of financial resources available to the farm 
operator, the level of return expected from non-farm investments, and 
motivational factors including risk considerations. The suumation of 
all farmer investment decisions establishes the magnitude of capital 
flows into and out of the agricultural sector. 
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The objective of this researcfi·project is to study the nature and 
magnitude of new farm investments on a set of £anus included in the 
Ribeirao Preto survey in Sao Paulo. Variables such as asset level, 
farm and non-farm income, and characteristics of the farm family such 
as age, composition, and educational level will be correlated with 
both farm and non-farm investments ma.de during the agricultural year 
1969/70. This project is expected to contribute to the consumption, 
investment and savings studies under projects numbered 14 and 21. 
PROJECT I«>. 21 
TITLE: "An Analysis of the Con~umption•Saving Relationship on 
Selected Fanus in the Ribeirao Preto Region of 
Sao Paulo, 1970" 
S'!ATUS: Data analysis 
TBN'lATIVE CCMPLETION DATE: December, 1972 
PUBLICATIONS: none 
PRINCIPLE INV:l!STIGATORS: Donald w. Larson and Lenildo Fernandes Silva 
PBOORESS BEPORT: 
This study is closely related to Project No. 14. 'nle main purpose 
is to investigate the savings potential being generated on selected farms 
in the state of Sao Paulo. The main hypothesis to be tested is that 
the introduction of new and profitable technologies has dramatically 
changed the savings-investment picture on farms in Sao Paulo. Another 
hypothesis to be tested is that savings propensities do not differ widely 
between different farm income groups. The specific objectives are: 
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1) To determine the functional relationship between consump-
-.. 
tion and income for different farm sizes; 
2) To describe the investment patterns of farms at different 
income levels, 
3) To measure the potential for rural savings on farms. 
Interviews with 383 farmers in ten municipios of the Ribeirao Preto 
region completed in July, 1970 supply the basic data for this study. One 
M.S. thesis using data from three municipios has nearly been completed 
at ESALQ. Preliminary results indicate that a logarithmic function 
provides a better fit than a linear model. Additional analysis will 
be completed utilizing all the municipios plus Itapetininga - a municipio 
with many small farmers and more traditional than Ribeirao Preto. 
PROJECT NO. 22 
TITLE: "Socio-Economic Characteristics of the Labor Input on Southern 
Brazilian Farms" 
S'l:ATUS: Project conceptualization in process 
TENTATIVE COMPLETION DATE: December, 1972 
PUBLICATIONS: None 
PRINCIPLE INVESTIGATORS: Steve Yoder and Bernard Erven 
PROGRESS REPORT: 
Work on the project thus far has involved identification on a 
general orientation and literature ~eview. 
-51-
PROJECT :00. 23 
TITLE: ''The Relationship of Ethnic Background to Capital Formation 
in Southern Brazil 11 
STATUS: Data gathering 
TENTATIVE COMPLETION DATE: January, 1973 
PUBLICATIONS: none 
PRINCIPLE INVESTIGATORS: Hagop Kayayan and David G. Francis 
PROGRESS REPORT: 
To elaborate on the sociological aspects of capital formation 
as examined in Project 12 this study will focus on that relationship 
of ethnic background to capital foruation. Three major nationality 
groups will be considered for purposes of comparison. These will 
include: 
a. Italian 
b. Portuguese 
c. Japanese 
The specific purposes of the research will be: 
a. To measure and compare the rate of capital foraaation over 
time for the various nationality background groups based 
on data previously collected; 
b. To compare the different ways (types) of capital formation 
of these groups. It is expected that the nationality groups 
will differ in the proportion of the various inputs involved 
in capital formation. 
If significant differences are found to exist among all, or some 
of these groups, the following motivational patterns will be studied as 
possible explanations of the differences: 
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Individual level variables 
a. Achievement orientation; 
b. Fatalism and traditionalism; 
c. Religiosity and level of superstition; 
d. Organizational membership; and 
e. Value system. (Attitudes toward physical labor, saving for 
the future, etc.) 
Family level variables 
a. Extended vs. nuclear family; 
b. Family size; 
c. Number of relatives living with the family; and 
d. Family solidarity. 
The above sets of individual and family level variables are 
hypothesized to be related to nationality b~ckground and will be 
examined from that point of view. 
If significant differences are not found to exist among the 
various nationality background groups, the above mentioned variables, 
in addition to the following coumunity level variables, will be 
investigated as to their relationship with capital formation. (Irres-
pective of nationality background). 
a. Structural differentiation; 
b. Relative centrality; and 
c. Economic infrastructure. 
Progress 
Interviewing for this project began in November, 1971 in the area 
of Ribeirao Preto. By December 31, 158 of the planned 600 interviews 
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had been completed. These included~interviews with 9 local leaders, 
54 persons randomly selected from the general population, and 95 
farmers that were interviewed by the project a year earlier for 
economic data. 
A preliminary review of the data collected suggests a significant 
difference between leadership patterns in fairly adjacent municipios. 
One has diffused Syrio-Lebanese leadership with largely a Portuguese 
population. The economic elites appear to have limited contact with 
the political elites. Another has much less diffused Japanese lead-
ership. The third is composed of large Italian landowners who are 
economically integrated into the economic life of the region. The 
economical elites overlap with the political elites, and local resources 
are used in behalf of the municipio. 
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PUBL ICATIQNS 
The following project and project-related publications have been 
prepared since project activities were initiated. 
Journal Articles 
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-----
, "External Credit Policy for Latin America: Reply," Forthcoming 
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of New Inputs," Development Digest, Vol. IX, No. 2, April, 1971. 
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Department Occasional Papers 
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No. 4, Ohio State University, December, 1969. 
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-ss-
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1963; M.S., New York University, 1970; OSU comprehensives com-
pleted. Arrived in Sao Paulo, Brazil September, 1971. 
CHOOW YOW AHN -- Research Associate 
B.S., Kyung Pook National University, Korea, 1963; M.S. University 
of Hawaii, 1968; OSU, comprehensives completed. 
BAGOP KAY.AYAN - - Research Associate 
B.S., American University of Beirut, 1965; M.S., American University 
of Beirut, 1968; OSU comprehensives completed. Arrived in 
Sao Paulo, Brazil September 1971. 
MARCIA OH; -- Research Associate 
B.S., National Taiwan University, 1966; M.S., Southern Illinois Univer-
sity, 1968; OSU comprehensives completed February, 1972. 
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Additional faculty and staff at OSU and cooperating institutions 
participating with the project, including student advising, field work 
leadership and other activities: 
The Ohio State University 
Dr. Francis Walker 
Dr. John Sitterley 
Professor 
Professor 
University of Sao Paulo (m>ALQ), Brazil 
Paulo Araujo -- Professor 
Joaquim J. c. Engler -- Professor 
Federal Uhiversity of Rio Grande do Sul (IEPE). Brazil 
Eli de Moraes Souza -- Professor 
Atos Freitas Grawunder -- Professor 
Jose Hilario Schuck -- Professor 
Valter Jose Stulp -- Professor 
Federal University of Santa Catarina 
Carlos Gevaerd -- Professor 
Federal University of Vicosa, Brazil 
Dr. Kelly White --Professor (Purdue) 
H. Evan Drunmond -- Graduate student (Purdue) 
Dr. Helio Tollini -- Professor (on leave to the Ministry of Agriculture) 
Ministry of .Agriculture, Brazil 
Iby Pedrosa -- Research Associate 
Fernando Curi Peres -- Enginiero Agronomo 
Joint Commission on Rural Reconstruction, Taiwan 
H. Y. Chen -- Marketing Specialist 
T. H. Lee -- Agricultural Economist 
